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COMPLETE SPECIFICATION. 

Improvements in or relating to Telephone User's Local Apparatus. 



We, Electric & Musical Industries 
Limited, a British company of BIyth Road, 
Hayes, Middlesex, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment : — 

This invention relates to telephone-user's 
local apparatus of the type (hereinafter re- 
ferred to as "the type specified") with which 
a telephone user is provided, and which 
can only be operational when connected by 
means of wires to a telephone exchange and 
whereby the telephone user may establish 
telephonic intercommunication with another 
telephone user. 

In known arrangements, such local ap- 
paratus includes a microphone-earphone as- 
sembly in the form of a handset electrically 
and mechanically connected by means of a 
cable to a cradle unit which includes cradle 
means for housing the handset when not in 
use and which may also include other equip- 
ment as required and as convenient. 

With such known arrangements, where 
the cradle unit is located upon a desk there 
is a tendency for the said cable to disturb 
papers upon the desk. Furthermore, the 
telephone user tends to be restricted to a 
region defined by the length of the said 
cable and thus may be unable for example, 
to carry the handset with him while he is 
consulting filed documents located outside 
of that region. It is an object of the pre- 
sent invention to reduce such difficulties. 

According to the invention there is pro- 
vided telephone user's local apparatus of 
the type specified, the apparatus including 
at least one portable microphone-earphone 
assembly not tethered to the remainder of 
the apparatus, and including intercoupling 



means for conveying speech signals from 
the or each assembly to the remainder of 
the apparatus and vice versa, said inter- 
coupling means being such that the coup- 
ling in both directions is inductive. 

The invention also includes a telephone 
system which includes at least one telephone 
exchange which is provided with at least 
one apparatus according to the invention. 

In order that the present invention may 
be clearly understood and readily carried 
into effect it will now be more fully des- 
cribed by way of example and with refer- 
ence to the drawings accompanying the Pro- 
visional Specification of which: — 

Figure 1 is a block-schematic circuit dia- 
gram of a duplex inductive-loop system for 
carrying out the invention, 

Figure 2 is a block-schematic circuit dia- 
gram of another form of system, 

Figure 3 illustrates waveforms associated 
with the system of Figure 2, 

Figure 4 is a schematic circuit diagram 
of a power supply system; 

Figure 5 is a schematic circuit diagram 
of a modification of the system of Figure 2, 

Figure 6 illustrates waveforms associated 
with the system of Figure 5, 

Figure 7 is the circuit for a handset for 
use in the system shown in Figure 5, 

Figure 8 shows another form of the cir- 
cuit of Figure 7, and 

Figure 9 is the circuit of the cradle-unit 
equipment for use with Figures 7 or 8. 

Known arrangements of telephone-user's 
local apparatus commonly include a rout- 
ing device, for example in the form of a 
hybrid transformer, which is so arranged 
that speech signals received from the tele- 
phone exchange are at least in part routed 
to a listen channel and thence to the ear- 
phone of the microphone-earphone as- 
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oscillator 17 is provided in the cradle unit 
and it generates uniformly spaced pulses (at 
a repetition rate of 50 Kc/s) which trisger a 
first bi-state circuit in the form of the mono- 
5 stable multivibrator circuit 18, whose ON 
time is modulated by the amplified listen 
signal. The loop 4 is fed directly from the 
output signal of the monostable 18. This 
output signal is inhibited from passing into 

10 the amplifier 13 during the ON period by 
the AND gate 19. A differentiated version 
of the waveform B will be picked up by the 
winding 5 in the handset. This is amplified 
in amplifier 7 and fed to a second bi-state 

15 circuit in the form of a bistable trigger cir- 
cuit 20 which turns ON for a positive pulse 
and OFF for a negative one. The output 
from the circuit 20 shown by waveform D is 
thus a replica of waveform B. A low pass 

20 filter 21 gives an audio output, fed to the 
earphone 9. The leading edge of wave- 
form D, which is fixed in time by the wave- 
form A from the timing oscillator 17, is 
delayed in delay circuit 22 and used to 

25 trigger ON a monostable circuit 23 identical 
to that in the cradle unit, but modulated in 
this instance by the output from the micro- 
phone 10. The output waveform F is ap- 
plied to the winding 5 and a differentiated 

30 version thereof (waveform G) i s picked up 
by the loop 4, amplified in amplifier 13 and 
passed to a bistable trigger circuit 24 (iden- 
tical to 20) of which the"output is smoothed 
by the LP filter 25 and passed via amplifier 

35 31 to the hybrid transformer 1 as the speak 
signal. Sidetone is provided by the hybrid 
transformer 1 as before. The receiving am- 
plifier at the handset is inhibited for the 
duration of the transmitted pulse at that end 

40 by the AND gate 26. This type of circuit 
may readily be realised in integrated circuit 
blocks, and can thus be made far more com- 
pact than the system shown in Ficure 1. If 
several non-interacting channels are required 

45 the transmitted waveforms B and F can be 
impressed on a suitable carrier frequency of 
the order of 500 Kc/s. However, if some 
increase in noise can be tolerated, it should 
be pointed out that what amounts to syn- 

50 chronous demodulation has been estab- 
lished, since the frequencies of different tim- 
ing oscillators 17 can be staggered, and thus 
reasonable performance should be possible 
with adjacent sets of apparatus provided 

55 that the required signals are stronger than 
the interfering ones. Some economy in 
power consumption may be obtained by 
differentiating B and F before applying 
these waveforms to the loop 4 and the wind- 

60 ing 5 respectively. 

It should be noted that the fixed loop 4 
may be replaced by a long ferrite-rod aerial 
of a length of about 18 inches; however, in 
a fixed installation the loop may be more 

65 easily concealed. 



In passing it might be considered that one 
channel could use the voice-frequency cur- 
rents directly. This is not so because of the 
differentiating effects of the loop 4 and of 
the winding 5 and the consequent liability 70 
to saturation by 50 c/s signals or harmonics 
thereof from, the public electricity supply 
mains due to the very high low-frequency 
gain required. 

Figure 4 shows schematically the ar- 75 
rangement of a suitable power-supply ar- 
rangement for taking a small current from 
the line and using it to recharge a suitable 
storage battery 29 located inside the hand- 
set, via contacts 27 which may be made 80 
while the handset is housed by the cradle 
means. The bridge rectifier 28 serves to 
connect the line DC to the storage battery 
29 with the correct polarity irrespective of 
which way round the handset is positioned 85 
on the cradle means. The transistor Ql is 
provided to otherwise disconnect the battery 
29 from the handset apparatus (for example 
the elements 26, 7, 20, 22, 23 and 10 of 
Figure 2) when the handset is replaced on 90 
the cradle means, the transistor Ql being 
then biassed to cut-off via the centre con- 
tact 30. While a current of about 10 raA 
may be drawn from the exchange line with- 
out operating the exchange relay it is quite 95 
likely that that relay will not drop out un- 
less the current is reduced below this level; 
the condenser CI with associated resistor 
Ri are therefore provided to supply cur- 
rent to the handset immediately on replace- 100 
ment, the arrangement being such that the 
line current falls momentarily nearly to zero 
on replacement of the handset. 

A bridge rectifier, not shown, may also 
be required at the input from the line to 105 
the power-supply arrangement to allow for 
the polarity of the exchange line to be re- 
versed during maintenance operations on 
the line or at the exchange. Alternatively, 
a local power supply, of conventional de- 1 10 
sign, fed from the 50 c/ s public electricity 
supply mains, may be installed within the 
cradle unit. 

The block schematic of an alternative 
embodiment is shown in Figure 5 and the 115 
waveforms present at the lettered parts 
thereof are indicated in Figure 6. In the 
cradle unit, a train of timing pulses is gener- 
ated at a constant rate by a unijunction- 
transistor type of timing oscillator 32. These 120 
pulses trigger a monostable multivibrator 
circuit 18, whose ON time is modulated by 
the listen signal from the hybrid transfor- 
mer 1. After amplification in amplifier 33 
the output from the multivibrator is applied 125 
to a loop 4 encircling the area in which it 
is desired to use the handset. The loop 
waveform is picked up in differentiated form 
by the winding 34 on the ferrite rod 5 in 
the handset, and the start pulse, which is 130 
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N4 is the handset monostable, modulated by 
the output of the handset microphone, am- 
plified in N5. Q3 and Q4 form a similar 
output circuit to that described above. The 
5 power lines are 4-5, +3, and — 5V derived 
by Zener diodes 45 and 46. 

Figure 9 shows the circuit diagram of the 
cradle-unit equipment which employs simi- 
lar integrated circuits in the form of a type 

10 SN518A monostable circuit N 7 and a type 
SN 511 A bistable element, N,. The basic 
timing pulses are derived from the 
uni-junction transistor oscillator, Ql, 
which drives the monostable network 

15 N 7 whose output is amplified in stages 
Q2 and Q3 and drives the loop 4 
laid round the room. Modulation for net- 
work N r is obtained from line, through a 
d.c. blocking capacitor 47 and the level may 

20 be adjusted by potentiometer RV 1. Sig- 
nals from the loop are amplified in the con- 
ventions amplifier stages Q4 — Q6, with 
stage Q7 providing suppression during the 
transmitted pulse. The transistor of the 

25 stage Q6 is normally bottomed, and the re- 
ceived signals from the handset is a nega- 
tive pulse, applied to the network N„ which 
has previously been set at the end of the 
pulse transmitted by the cradle unit. The 

30 output from N, is smoothed and amplified, 
before being passed back to line through the 
hybrid transformer within the cradle unit 
A direct connection to the normal handset 
may he made through switch SW1A and 

35 SW1B so that the telephone can still be used 
normally if the cordless handset is removed 
for battery charging etc. This facility is 
also an aid to preserving a relative secrecy 
in communication. The power supply cir- 

40 cuits may be conventional, or the equip- 
ment may be powered from the exchange 
battery. A good radio-frequency earth 
through capacitor CI is necessary. 
There will normally be no interference 

45 between adjacent sets of apparatus, pro- 
vided that (he corresponding loops 4 are 
separated by more th^n one loop diameter. 
With smaller separations, the possibility of 
interference will depend on such factors as 

50 the. precise control of pulse repetition rate 
and so on, although if the pulse repetition 
rates of adjacent insolations are locked, as 
can he done very simply, the possibility of 
interference will be much reduced. CH any 

55 one installation, any number of handsets 
mav be used and an hierarchic svstem of 
replv can be u^ed. with users of greater 
priority being provided with ha^d^ets with 
shower retransmission delay times, for the 

60 handset with the shortest delay time will 
capture the cradle-unit receiver. I,t will be 
understood that voice-operated switching 
of the handset transmitter will then be 
necessary. 

65 Modifications may be readily made to 



the described embodiments within the scope 
of the invention. The battery charging cir- 
cuit shown in Figure 4 may be modified 
to act by way of an electromagnetic coup- 
ling between the cradle unit and the hand- 70 
set in the form of a transformer in the 
cradle unit energised by a periodic supply. 
Such an arrangement would overcome any 
difficulty arising from a bad contact be- 
tween the cradle means or cradle unit and 75 
the handset during the recharging period. 

The alternative forms of The said inter- 
coupling means, employing an optical-fre- 
quency link or an ultrasonic link, have been 
referred to and both these systems have the 80 
advantage that the transmit and receive 
paths both at the cradle unit and at the 
handset may be more readily decoupled, 
thus easing the problem of speak-listen 
channel separation. A said combination of 85 
different links will also show an advantage 
in this respect. 

WHAT WE CLAIM IS: — 

1. Telephone user's local apparatus of 
the type specified, the apparatus including 90 
at least one portable microphone-earphone 
assembly not tethered to the remainder of 
the apparatus, and including intercoupling 
means for conveying speech signals from 

the or each assembly to the remainder of 95 
the apparatus and vice versa, said inter- 
coupling means being such that the coup- 
ling in both directions is inductive. 

2. Apparatus according to Claim 1 
wherein the or each portable microphone- 100 
earphone assembly is in the form of a hand- 
set. 

3. Apparatus according to Claim 1 or 2 
wherein the said remainder of the apparatus 
includes cradle means for cradling the as- 105 
sembly or at least one of the assemblies, 
when not in use. 

4. Apparatus according to Claim 1, 2 or 
3 wherein said intercoupling means pro- 
vides a duplex system of communication 110 
between the or each assembly and the re- 
mainder of the apparatus. 

5. Apparatus according to Claim 1, 2 or 
3 wherein said intercoupling means provides 

a pseudo-duplex system of communication, 115 
in the form of a time division simplex sys- 
tem of communication, between the as- 
sembly or at least one of the assemblies, 
and the remainder of the apparatus. 

6. Apparatus according to any oreced- 120 
ins claim including means for providing said 
speech signals to said intercoupling means 

in the form of pulses. 

7. Apparatus according to Claim 6 
wherein said speech signals are provided 125 
in the form of width modulated puNes. 

8. Apparatus according to any of Claims 
I to 6 wherein said sneech sisnals are pro- 
vided in the form of pulses the times of 
occurrence of which are varied. 130 
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